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I. Tasgets of Bio log ica l  Studies on Biosatellites 
I 
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I. S t a r t i n g  from 1973 t h e  s c i e n t i s t s  of our country have been conducting bio- 
l og ica l  experiments on domestic satellites of  t he  type "Kosmos" (605, 690, 782 
and 936). 
t he  United S t a t e s  and France. 
pa r t i c ipa t e  i n  them, 
These s tud ie s  have been made j o i n t l y  with s c i e n t i s t s  of Czechoslovakia, 
Sc ien t id t s  of Hungasy, Poland and Rumania a l s o  
11. 
which created an art if i c i a l  g rav i ta t iona l  fo rce  , 
For t h e  first time on t h e  b i o s a t e l l i t e  1'Kosmos-93611 a centr i fuge w a s  i n s t a l l e d  
111. The life-support  system f o r  animals t h a t  operates on b i o s a t e l l i t e s :  I-- 
automatic system f o r  atmospheric regeneration; 2-magnetomechanical on-boasd 
analyzer f o r  oxygen content ; 3--on.-board analyzer f o r  carbon dioxide; &-miniature 
high-accuracy moisture meter; 5--automatic system f o r  removal and col lec t ion  df 
animal wastes; 6--air conditioning system; ?--absorber of  harmful gaseous con- 
taminants. 
I V .  P l a n t s  have c e l l u l a r  receptors  for grav i t a t iona l  force .  
ea r th ,  regard less  of t h e  @osi t ion  of the seed i n  t h e  s o i 1 , t h e p l a n t s  grow roo t s  
i n t o  t h e  ground and stems v e r t i c a l l y  in to  t h e  atmosphere. 
f o r  t h e  g rav i t a t iona l  fo rce  i n  t h e  c e l l s  is played by s t a rch  grains--amyloplasts, 
Figure 2 i l l u s t r a t e s  t h e  coverings of the primary r o o t l e t s .  
p l a s t s  are ' rocated, inf luenced by 
c e l l s ,  while i n  weightlessness--they axe d i s t r ibu ted  uniformly over t h e  c e l l ,  and 
cannot determine t h e  d i r ec t ion  o f  growth.  
Therefore,  on t h e  
The r o l e  of "sensors" 
On e a r t h  t h e  amylo- 
grav i ta t iona l  f o r c e , i n  t h e  lower p a r t  of t h e  
V. Experiments with lower (I) and higher (2)  fungi .  
upwards, then i n  zero gravi ty  t h e  lower are perpendicular t o  t he  substrate,which 
plays t h e  r o l e  of  so i1 , regard less  of i t s  pos i t ion ,  while t h e  higher adopt an 
i r r egu la r  shape. 
If on t h e  ea r th  they grow 
V I ,  
been i n  space immediately after landing of  t he  b i o s a t e l l i t e :  
2-research ward; 3--ward f o r  disassembly work; &--heater; 5--heating and vent i -  
l a t i o n  uni t ;  6--gas uni t ;  7--control panel; 8--container f o r  experimental objects ;  
I n  such a mobile laboratory studies are made of animals and p l an t s  t h a t  had 
l---tSuck; 1 
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9--power supply panel; 10--biological box; 11--operating table:  12--table f o r  
s tud ie s ;  13--loudspeaker, 
Experimental d a t a  were a l s o  avai lable .  
later t h e  United S t a t e s  undertook attempts t o  study t h e  effect of t h e  upper 
l aye r s  of t h e  atmosphere on l i v i n g  organisms, i n  pa r t i cu la r ,  on t h e  mechanism of 
Drosophila heredi ty .  
r a b b i t s  and dogs--on geophysical rockets .  These tests studied t h e  e f f e c t  on t h e  
l i v i n g  organism not only of t h e  conditions of t h e  upper atmosphere, but a l s o  t h e  
actual f l i g h t  i n  t h e  rocket.  
A s  e a r ly  as 1 9 3 ,  first w e  and s l i g h t l y  
I n  1949 there  were t h e  first f l i g h t s  of  animals--mice, 
It is always d i f f i c u l t  t o  determine t h e  b t r thda te  of any science: yesterday, 
they say, it was not ,  and today it is. But at t h e  same time i n  t h e  h i s to ry  of 
any branch of knowledge t h e r e  is an event t h a t  s i g n i f i e s  its formation. Thus, 
t h e  works of Gal i leo  say, can be considered t h e  start of experimental physics,  
l i k e  t h e  o r b i t a l  f l i g h t s  of animals marked t h e  b i r t h  of space biology--everyone 
probably remembers Layka, t h e  dog sent i n t o  space on t h e  second Soviet  a r t i f ic ia l  
e m t h  satel l i te  i n  1957. 
Then another series of biological  tests was organized on t h e  s a t e l l i t e - s h i p s  
which made it possible t o  study t h e  reac t ion  of  animals t o  t h e  conditions of t h e  
space f l i g h t ,  t o  observe them after t h e  f l i g h t ,  and t o  study t h e  remote gene t ic  
cznseqEsnzes 
And s o  by the  spr ing of 1961 we knew t h a t  man could make a space f l i gh t - -  
preliminary ana lys i s  had shown t h a t  everything must be successful.  Nevertheless, 
s ince  t h e  matter concerned a human everyone wanted t o  have known guarantees i n  
case of unforeseen circumstances. 
insurance,  and if  you please,  overinsurance. Here one cannot help but recall 
Sergey Pavlovich Korolev. 
Chief Designer had who had prepared the  first human f l i g h t  i n to  space, 
he scru t in ized  a l l  t h e  d e t a i l s  o f  the  medical and b io logica l  service f o r  t h e  
Therefore the  first f l i g h t s  were prepared with 
You can imagine how many concerns and worries t h e  
Nevertheless, 
f l i g h t ,  worring about its maximum r e l i a b i l i t y .  
whose f l i g h t  was t o  last 13 hours and who could have general ly  done without food 
and water was given food and o the r  necessary suppl ies  f o r  several  days,  
w a s  co r rec t ly  done, 
Thus, Yuriy. Alekseyevich Gagarin, 
And t h i s  
The reason is t h a t  then we simply d id  not have enough information. We knew, 
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Dogs Began t o  Develop t h e  Road into Space. 
i n  t h e  Space Cabin, . 
Belka and S t r e l k a  
f o r  example, t h a t  i n  weightlessness disorders could occw i n  t h e  ves t ibu lar  
apparatus, but whether they would be as w e  imagined them was not clear. 
Another example is space radiat ion.  We knew t h a t  it exis ted ,  but it was 
I n  t h a t  i n i t i a l  .period d i f f i c u l t  t o  determine a t  first how dangerous it was. 
t h e  study of t h e  actual outer space and i t s  mastery by m a n  were p a r a l l e l :  not 
a l l  t h e  propert ies  o f  space had been investigated and t h e  f l i g h t s  were already 
s t a r t i n g .  
than t h e  real conditions required.  
Therefore t h e  protect ion against  rad ia t ion  on t h e  crafts w a s  stronger 
Here I would like t o  stress t h a t  t h e  s c i e n t i f i c  work i n  space biology from 
t h e  very beginning .was set on a s o l i d ,  academic b a s i s ,  
formulation of these,  seemingly applied problems was very fundamental, Acade- 
mician V.  A .  Engel'gardt, being t h e  academician secre ta ry  of t h e  department of 
general  biology of t h e  USSR Academy of aciences at  t h a t  time, focused much energy 
and a t t e n t i o n  i n  order t o  give space biology and medicine a good start. 
laboratory of  Academician N. M. Sisakyan gave grea t  ass i s tance  t o  t h e  expansion, 
of research and the c rea t ion  of new teams: on h i s  i n i t i a t i v e  as e a r l y  as t h e  
beginning of t h e  1960's 14 laborator ies  of d i f f e r e n t  academic i n s t i t u t e s  were 
working i n  t h e  area of space biology and medicine, and stcong s c i e n t i f i c  personnel 
were concentrated i n  them, AcademicianV. N. Chernigovskiy made a great cont r i -  
bution t o  t h e  evolution of space biology and medicine. A s  vice-president of the 
USSR Academy of Medical Sciences he involved many s c i e n t i s t s  from h i s  academy i n  
and t h e  approach t o  t h e  
The 
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t h e  working out of these .problems. 
i n  space biology were Academician V. V. P a i n  who made a special study of t h e  
problems of space physiology, and Professor V .  I. Yazdovskiy. It is a l s o  necessary 
t o  recall t h e  first d i r e c t o r  of t h e  I n s t i t u t e  of Medical and Biological  Problems, 
Professor A.  V .  Lebedinskiy. 
The direct leaders of t h e  first experiments 
From t h e  very beginning t h e  study was headed by major s c i e n t i s t s ,  and t h i s  
a l s o  guaranteed t h e  good organization o f  t h e  research and, as a consequence, t h e  
depth and accuracy of the  t h e o r e t i c a l  foresight  which w a s  exce l len t ly  confirmed 
by t h e  actual space f l i g h t s .  
t h e  b io logica l  experiment on t h e  second a r t i f i c i a l  satellite t h a t  showed that a 
l i v i n g  creature i n  a spacecraft  could be i n  outer space without harm t o  i tsel f .  
This  is t h e  f l i g h t  of Yuriy Gagarin t h a t  showed t h a t  space does not have an 
adverse effect on t h e  emotional and m e n t a l  sphere of man (and t h e r e  were such 
fears), and t h a t  man, as on e a r t h ,  could think and work i n  a space f l i g h t ,  
F ina l ly ,  t h i s  is t h e  walk i n  open space of Aleksey Leonov.,: 
space s u i t  w a s  outside t h e  craft a,nd worked t h e r e ,  and most important t o  t h e  
s c i e n t i s t s ,  he confidently oriented himself i n  space. 
Three of them should be noted espec ia l ly ,  This  is 
man i n  a s p e c i a l  
I n  t h i s  series one should a l s o  place t h e  landing of the  American astronauts  
on t h e  surface of t h e  moon. 
c lusions t h a t  had been t h e o r e t i c a l l y  drawn on ear th ,  
t h e  na ture  of human movements on t h e  moon where grav i ty  is considerably weaker 
than on e a r t h .  
f l i g h t  through t h e  rad ia t ion  b e l t s  surrounding t h e  e a r t h  is not dangerous t o  man. 
The *!Apollo" program a l s o  confirmed c e r t a i n  con- 
It confirmed, for  example, 
Prac t ice  a l s o  confirmed t h e  t h e o r e t i c a l  conclusion that rapid 
By t h e  word 
were preceded by 
and t h e  American 
t h e  route  and on 
c i r c l e d  t h e  moon 
t o  our nocturnal 
"practice" I have i n  mind not only t h e  f l i g h t s  of people, 
f l i g h t s  of our automatic s t a t i o n s  of t h e  type "Luna" and 'tZond,l' 
"Surveyors, I' which thoroughly explored t h e  s i t u a t i o n  both on 
t h e  a c t u a l  moon. On the  llZonds,l' by the  way, l i v i n g  creatures  
and successfully returned t o  ear th .  Thus t h e  f l i g h t  of .people 
l i g h t  was prepared f o r  very so l id ly .  
They 
/33 
A s  is evident from t h e  c i t e d  examples, t h e  most c h a r a c t e r i s t i c  feature of 
t h e  first ,period o f  space biology was t h e  search f o r  answers t o  bas ic  questions,  
6 
Dleg Georgiyevich Gazenko Demonstrates t o  t h e  Jou rna l i s t s  Assembled 
a t  t h e  Press  Conference the  F i r s t  Dogs t h a t  Returned t o  Earth from 
Space--Belka and St re lka .  
Today, when these  answers, at the  same time f a i r l y  d e t a i l e d ,  mainly have been 
obtained, t h e  seach  has gone deeper. 
thorough and f i n e r  s tudy of  the  deep and fundamental b io logica l ,  biophysical,  
anci biochemical processes occurring i n  t h e  l i v i n g  organism under conditions or" 
a space f l i g h t .  And these  processes are control led not simplybystudy, but a l s o  
by tests, 
The modern stage is chaxacterized by more 
What explains t h i s ?  
t o  t h e  state of  t h e  organism, 
great and f l e x i b l e ,  but  not l i m i t l e s s ,  
always has  t o  be paid.  
but t h e  e f f ic iency  of  work is lowered. 
l igh tness ,"  bu t  l o ses  s t rength  i n  h i s  muscles and t h e  toughness of h i s  bones, . .  
These examples l i e  on ths surface.  
are subjec t  t o  t h i s  l a w  (and the re  is confirmation of t h i s ) .  Their  adaptat ion 
is not s o  not iceable ,  i n  t h e  shor t  f l i g h t s  they can not appear at a l l ,  but t he  
f l i g h t s  are becoming longer and longer. 
Can one agree with it or  is it undesirable? It is known, f o r  example, t h a t  i n  
Man's f l i g h t  i n t o  space on a rocket does make a d i f fe rence  
O f  course i t s  adaptive capab i l i t i e s  are remarkably 
Moreover f o r  every adzptation something 
Say, t he  state o f  hea l th  i n  t h e  f l i g h t  is s t a b i l i z e d ,  
Man adapts i n  weightlessness t o  "unusual 
But  it is evident t h a t  t he  deep l i f e  processes 
What is t h e  payment f o r  t h i s  adaptation? 
t h e  as t ronauts  ' blood 
red blood corpuscles 
during a f l i g h t  the number of erythrocytes  is reduced--the 
that car ry  oxygen. The decrease is ins ign i f i can t ,  not 
dangerous, but  t h i s  is i n  a shor t  f l i g h t ,  
long f l i g h t ?  
How w i l l  t h i s  process occur i n  a 
A l l  of t h i s  has t o  be known i n  order t o  construct  a preventive pro tec t ion  
system and thus  expand t h e  human p o s s i b i l i t i e s  f o r  l i v i n g  and working i n  space, 
And not only f o r  cosmonauts--specially selected and t ra ined  people--but a l s o  
f o r  s c i e n t i s t s ,  engineers,  wcrrkers, perhaps artists. 
There is a deepening of  t he  ac tua l  concept of "space biology and medicine." fi 
According t o  plan,  t h i s  is an applied science which on t h e  b a s i s  of da ta  of 
general  biology formulates its recommendations, its methods and procedures f o r  
man's behavior i n  space. It was s o  from t h e  beginning. But now it has become 
c l ea r  t h a t  space biology and medicine is not a de r iva t ive  of general  biology, bu t  
a l l  biology as a whole, only studying t h e  organisms under t h e  spec ia l  conditions 
of exis tence.  
space as w e l l :  ea t ing ,  sleeping, working, r e s t ing ,  and i n  very d i s t a n t  f l i g h t s  
people w i l l  be born and die--in a word, manZs beginning t o l i v ' e  i n  t he  f u l l  
b io log ica l  sense i n  space. Therefore,  w e  now w i l l  not f i n d ,  most l i k e l y ,  a 
single sec t ion  of b io logica l  and medical knowledge t o  which w e  would be indifferent . /37 - 
For everything t h a t  man does on e a r t h  he is  beginning t o  do i n  
A s  a consequence of t h i s  t h e s c a l e  o f  s tud ies  has r i sen :  if -in the  first 
s t eps  of  s'pace biology and medicine l i t e r a l l y  t e n s  o f  s c i e n t i s t s  par t ic?pated,  
then now already hundreds of i n s t i t u t i o n s  and thousands of s p e c i a l i s t s  of t h e  
most d iverse ,  and sometimes unexpected a t  t h e  first glance,  p r o f i l e  have become 
involved , 
Here is an example: t h e  I n s t i t u t e  of Organ and Tissue Transplants which is 
headed by t h e  famous surgeonProfessor  V. I. Shumakov. What could be i n  common 
between a study of t h e  healthy organism under t h e  spec ia l  conditions of a space 
f l i g h t  and such an extreme measure f o r  saving the  hopelessly ill as organ t rans-  
plants?  The area of mutual i n t e r e s t  refers t o  
t h e  problems o f  immunity--the na tura l  protection of t h e  organism t o  t he  ac t ion  of  
bac t e r i a ,  microbes, and other fore ign  bodies. It has been establ ished t h a t  under 
But t h e r e  is something i n  common. 
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Man's F i r s t  F l igh t  i n to  Space. The L a s t  Par t ing  Words Before 
t h e  S t a r t  A r e  Given t o  Yuriy Gagarin by t h e  Chief Designer 
Sergey Pavlovich Korolev. 
t h e  condi t ions of space f l i g h t  t h e  immunological protect ion of t h e  organism is 
weakened. 
I n  normal l i fe  w e  meet microbes everywhere and always. 
t h e  spacecraf t  the  atmosphere is almost steri le and t h e  microflora is considerably 
poorer, Immunity becomes p r a c t i c a l l y  "unemployed" and " loses  shape" as a t h l e t e s  
do if they do not t r a i n  f o r  a long time. 
There are a number of reasons f o r  t h i s ,  one of uhich is t h e  following, 
I n  t h e  closed space of  
But during organ t ransplan ts  s o  t h a t  t he  organism does not r e j e c t  them, it 
is necessary t o  a r t i f i c i a l l y  lower the  l eve l  of  ac t ion  of  t h e  fmmunity. Here om 
common quest ions arise: how does t h e  organism behave under these  conditions,  how 
t o  save it from infec t ious  diseases?.  . 
There is  another region of  mutual i n t e re s t s .  
w i l l  f l y  f o r  a very long time and w i l l  l i v e  i n  space. 
a l s o  become s ick .  Therefore the need asises, f irst ,  t o  imagine what kind of 
sicknesses these  could be,  and second, t o  provide people i n  f l i g h t  with diagnost ic  
We assume t h a t  with time people 
This  means that they can 
9 
Fl igh t  Successfully Completed--Spacecraft , Having Passed Through 
t h e  Dense Layers of  t he  Atmosphere Enveloped with Heat, Lands 
apparatus,  and of course, means of treatment. Th i s  could be medicine, but it could 
a l s o  be an a r t i f ic ia l  kidney--one cannot exclude t h e  probabi l i ty  t h a t  i n  t h e  long- 
range expeditions such resources w i l l  be needed. 
s p e c i a l i s t s  from t h e  I n s t i t u t e  of Organ and Tissue Transplants w e  ponder how t o  
equip t h e  pa r t i c ipan t s  of f u t u r e  space expeditions with "spare pa r t s , "  and what 
must be t h e  "repair  technology." 
Thus, together with t h e  
However, a_n operation i n  space is of  course an extreme case. The main r o l e  
w i l l  be played by prophylactics,  t h e  prevention of diseases .  
las t  r o l e  can be played by n u t r i t i o n  as a means for cont ro l l ing  metabolism and its 
changes if  they occur, as w e l l  as a means f o r  reducing nervous and emotional stress, 
I n  a d e f i n i t e  manner t h e  compiled d i e t  with the  inclusion i n t o  the  food of t h e  
appropriate  preparations w i l l  have done its par t  unnoticeablyforman; t he  procedure 
w i l l  not have t h e  nature of taking medicine. 
s tud ie s  over a number of y e a s  with t h e  I n s t i t u t e  of Nut r i t ion  of  t h e  USSR Academy 
of Medical Sciences under t h e  leadership of  Academician A .  A .  Pokrovskiy of  t h e  
A cademy . 
And here not t h e  
We have conducted corresponding 
This  Is How Cosmonaut Aleksey Leonov 
Depicted H i s  Walk i n  Open Space. 
Another example: t h e  N. N. Priorov Central  S c i e n t i f i c  Research I n s t i t u t e  
of Traumatology and Orthopedics (TSITO) ; headed by Academician of t h e  USSR 
Academy of Medical Sciences M. V. Vo’Lircsv. The spilere of interests of t h e  i n s t i t u i e  
is t h e  bone-support apparatus of man. 
t r e a t i n g  f r a c t u r e s  and contusions, and means of pros thes is  are s tudied,  but a l s o  
every type of change i n  t h e  bony t i s sue .  The latter a l s o  i n t e r e s t  us, f o r  i n  
space d e f i n i t e  changes a l s o  occur i n  the bony t i s s u e .  
these  processes which are used both i n  space and i n  t h e  c l i n i c ,  are very c lose  i n  
t h e i r  b a s i s ,  
A t  t he  same time not only methods of 
The methods f o r  a f f ec t ing  
Hypokinesia--low mobility-- which is prevalent i n  our time, is even more 
manifest i n  space. The condition of a man who rises from h i s  bed after a two- 
month i l l n e s s  is comparable t o  t h e  condition of t h e  cosmonaut who has returned 
from f l i g h t :  both m u s t  be taught again how t o  walk on land. 
The f a c t  is t h a t  i n  weightlessness a p a r t  of t h e  blood is sh i f t ed  from t h e  
lower sec t ion  of t h e  body t o  t h e  upper, and rushes t o  t h e  head. 
muscles, not receiving t h e  usual l oad ,  become w e a k .  
I n  addi t ion ,  t h e  
Roughly t h e  same occurs during 
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a long bed confinement. 
i l l n e s s )  t h e  reverse process occurs--the blood rap id ly  flows back from top  t o  
bottom, which is accompanied by ver t igo ,  and can even lead t o  f a in t ing .  
When man r e t u r n s  t o  e a r t h  (o r  g e t s  up after a long 
I n  order t o  avoid similar phenomena t h e  cosmonauts i n  f l i g h t  load  t h e i r  
muscles on spec ia l  t r a in ing  equipment, and use the so-called vacuum system which 
promotes t h e  movement of pa r t  of t he  blood t o  t h e  lower half of t h e  body, After 
yet-mcirs from the  f l i g h t  tney wear f o r  a c e r t a i n  time pos t f l igh t  prophylactic 
s u i t s  which, on t h e  c o n t r a y ,  prevent the rapid flow of blood from the upper half 
of t he  body. 
Now s imi las  resources are employed a l so  i n  t h e  treatment i n s t i t u t i o n s ,  
t h e  TsITO t r a in ing  equtpment of t h e  space type makes it possible  f o r  p a t i e n t s  t o  
"walk" without rising from t h e i r  beds. The pos t f l i gh t  s u i t s  have successfully 
passed testing i n  t h e  A .  V .  Vishnevskiy I n s t i t u t e  of Surgery--with t h e i r  help t h e  
p a t i e n t s  s tand on t h e i r  feet more rapidly i n  t h e  l i teral  sense,  
I n  
Redis t r ibu t ion  of blood i n  khe organism is not simply a mechanical process; 
it a l s o  a f f e c t s  t h e  physiological functions,  and therefore  is of g rea t  importance 
both f o r  space biology and medicine, and f o r  c l i n i c a l  cardiology. 
a l l y  t r u e  s ince  the  questions of regulat ion of c i r cu la t ion  with a change i n  t h e  
s p a t i a l  pos i t ion  of  t h e  body have not yet been s u f f i c i e n t l y  studied on healthy 
people, 
ology and t h e  I n s t i t u t e  of Organ and Tissue Transplants we-.obtained t h e  first 
( t h i s  work has only begun) important data  on, f o r  example, how pressure is a l t e r e d  
i n  d i f f e r e n t  vessels  and c a v i t i e s  of the  hear t  with a change i n  body pos i t ion  i n  
space, and how and at  what rate t h e  biochemical composition of t h e  blood is a l t e r ed  
during a physical  l o a d ,  blood which flows from t h e  b ra in ,  or  from t h e  l i v e r ,  o r  
from t h e  muscles, t h a t  is, separately from each organ. This  makes it possible  t o  
make a dee,per judgment on its work and condition. 
This  is es_Deci- 
Here i n  the  j o i n t  studies with t h e  A, L. Myasnikov I n s t i t u t e  of Cardi- 
The research about which we are speaking is  exceptionally enriching OUT know- 
leage of t h e  human physiology and biochemistry; t h i s  is an example of  t he  funda- 
mental study of t h e  b io logica l  essence of man. And t h e  example is not t he  only one, 
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Before Going on a Space F l ight  t h e  Cosmonauts Pass a Diverse Course of 
Training Which Includes Both Developing Landing and Splashdown of t h e  
Cosmonauts. 
I have already reca l led  t h a t  i n  space i n  m a n  t h e  number of erythrocytes i n  
t h a t  it. is impoktant t o  analyze t h e  reasons f o r  t h i s  
Special  s t u d i e s ,  i n  par t icular  on t h e  b i o s a t e l l i t e  "Kosmos-782" 
t h e  blood is reduced, and 
phenomenon, 
indicated that i n  space t h e  s t a b i l i t y  (resistance) of these c e l l s  is reduced, and 
therefore  they  are destroyed more often than i n  t h e  normal e a r t h  conditions; t h e i r  
average l i f e  span is decreased, 
s t a b i l i t y  of t h e  erythrocytes could be maintained. 
but could a l s o  prove useful i n  t h e  control of anemia and other blood diseases .  
Now, natural ly ,  one has t o  explain how t h e  
T h i s  is important for space, 
The fact t h a t  space biology par t ic tpa tes  i n  t h e  fundamental s tud ies  of the 
human organism, i n  a completely spec i f ic  nay, chasacter izes  t h e  modern s tage of 
i ts  development. 
Basic research l a y s  t h e  foundation f o r  t h e  f u r t h e r  development of p r a c t i c a l  
a c t i v i t y .  
of man i n t o  space. 
I n  our case the  foundations axe being l a i d  for  t h e  f u r t h e r  penetrat ion 
Even now t h e  demands of study o f  outer space are forcing s c i e n t i s t s  t o  
thihk about expanding t h e  composition of s p e c i a l i s t s  f ly ing  i n t o  space. I n  t h e  
next years one can expect t h e  appearance i n  o r b i t  of scient is ts--researchers  of 
space, engineers,  organizers of t h e  e x t r a t e r r e s t r i a l  production of various materials 
which cannot be obtained on ear th ,  workers for t h e  co l lec t ion  of space objects  
and service of production , etc. For these  s p e c i a l i s t s ,  apparently, it is  necessary 
t o  expand t h e  current ly  r a t h e r  na r row "gate" of t h e  medical se lec t ion ,  that is t o  
reduce t h e  formal requirements f o r  t h e  state of heal th ,  t o  diminish t h e  volume 
of prepmatory t ra in ing ,  A t  the  same time, of course, complete s a f e t y  must be 
g w a n t e e d ,  and I would say, harmlessness of t h e  f l i g h t  f o r  these  people. 
I n  an o r b i t a l  f l i g h t  t h i s  is dons f a i r l y  simply: one can not only impose 
constant control  on the  condition of the crew, but a l s o  i n  an extreme case t h e r e  
is always t h e  p o s s i b i l i t y  of re turning m a n  t o  t h e  e a r t h  i n  severa l  hours, 
matter is ir i terplazetary f l k h t a ;  they w i l l  be consLdera3ly m m e  automatic. The 
expeditions,  say t o  M a r s ,  w i l l  last 2.5-3 years. This  means t h a t  t h e  approach t o  
t h e  organization of such expeditions must be d i f fe ren t  than f o r  f l i g h t s  i n  o r b i t ,  
Here, evident ly ,  the requirements f o r  health i n  the se lec t ion  of candidates can- 
not be lowered, Moreover, t h e  candidates, as it seems t o  m e ,  must have not only 
exce l len t  hea l th ,  but  a l s o  c e r t a i n  spec i f ic  quali t ies--say, t h e  a b i l i t y  t o  e a s i l y  
adapt t o  t h e  changing environmental conditions, o r  a d e f i n i t e  nature of reac t ion  
t o  extreme f a c t o r s .  
Another 
&I 
It is very important f o r  the  organism t o  be able t o  adapt t o  a change i n  t h e  
b io logica l  rhythms. 
terrestrial or igin.  For example, t h e  most important of them--diurnal--is d i r e c t l y  
r e l a t e d  t o  t h e  change of day and night ,  
other planets  t h e  days natural ly  are d i f f e r e n t ,  and they have -Lo be adz~ted t o .  
O u r  i n s t i t u t e  is  formulating a method f o r  biorhythmological se lec t ion  of cosmo- 
nauts: it d e t e c t s  people capable of e a s i l y  adapting t o  such reconstruct ions i n  
the  time pa t te rn ,  
The f a c t  is t h a t  our inherent rhythms have a p a r t i c u l a r l y  
B u t  e a r t h ' s  days e x i s t  only on e a r t h ,  on 
Questions re la ted  t o  t h e  moral climate t h a t  . w i l l  be es tabl ished on board 
are acquiring very grea t  s ignif icance.  
personal q u a l i t i e s  o f  people, but a l s o  the organization of t h e i r  work and d a i l y  
l i fe-- l i fe  i n  general ,  with regard f o r  the. needs, including a e s t h e t i c ,  of each 
crew member. 
example, t h e  problem of free time is  one. 
The concern here is not only with t h e  
This  set of questions gerhaps is t h e  most complicated, For 
It is believed t h a t  during t h e  f l i g h t  t o  Mars t h e  workihg load f o r  each member 
of the  crew w i l l  not be more than four hours 'per day. 
s leep ,  and 12 remain. 
c r a f t ,  with the  unchangeable composition of the crew t h i s  is not easy. 
Subtract e ight  hours for  
I n  t h e  l imited space of t h e  space- What are they t o  do? 
Books? 
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Music? Movies? Yes, but not j u s t  any ones. Music, even f avor i t e ,  can evoke 
superfluous emntional ag i t a t ion  and in tens i fy  t h e  f ee l ing  of separat ion from home. 
Books and films of a dramatic and t r a g i c  theme are a l s o  capable of  evoking negative 
reac t ions ,  while t h e  genre of adventures, fantasy,  books about t r a v e l e r s ,  polar 
research workers,and spe leo logis t s  i n  which there  is material f o r  comparison and 
competition w i l l  indisputably be w e l l  received, 
can be worked, but chess o r  checkers can hardly be recommended f o r  i n  such games 
the re  is  t h e  element of r i v a l r y  t h a t  i s  undesirable i n  such a s i tua t ion .  
Crossword puzzles and rebuses 
A l l  of these considerations emerged as a r e s u l t  of t h e  research already 
underway. 
human psychology, and I th ink  t h a t  with t ime, when t h e  indicated problems w i l l  
have been s u f f i c i e n t l y  worked,out they w i l l  be of g rea t  benef i t  a l s o  on easth-- 
i n  t h e  organization 6f t h e  labor and rest of people. 
They, i n  my opinion, are very stimulating f o r  an in t en t  study of 
Survival  of t h e  expeditions occupiies a spec ia l  place i n  t h e  s e t t i n g  up of 
in te rp lane tary  f l i g h t s ,  
i n  t he  fligh-f, from e a r t h  (only p a r t i a l l y  t h e  atmosphere is  regenerated; i n  ce r t a in  
f l i g h t s  experimental regeneration of water was conducted). 
+,&e scpp l i e s  for t h r e e  y e a s  with them. It is necessary on t h e  in te rp lane tary  
c r a f t  t o  create a c lose  ecological  system resembling e a r t h ' s ,  but i n  miniature,  
which w i l l  equip t h e  crew with food, water, f r e s h  air  and w i l l  recover wastes. 
Th i s  t a sk  is  incredibly compilicated! 
nature:  
planet people are attempting t o  reproduce i n  t h e  laboratory i n  order t o  then 
car ry  it i n  a spacecraf t .  
Now the  cosmonauts simply take  everything t h a t  they need 
But they w i l l  not 
Essent ia l ly  w e  a respeakingofcompet ingwi th  
t h a t  which it has been creat ing f o r  many mil l ions of  years on t h e  e n t i r e  
Such work has been underway already f o r  many y e a s  i n  our i n s t i t u t e  and i n  
t h e  L. V.  Kirenskiy Krasnoyarsk I n s t i t u t e  of Physics. 
done, but nevertheless it is still impossible t o  speak of  g rea t  advances here ,  
Many s p e c i a l i s t s  general ly  assume t h a t  real ,pract ical  success can only be a t ta ined  
i n  about 15-20 years ,  
Something has already been 
Of cowse  it is possible earlier, but not by much, 
F ina l ly ,  t he re  are t h e  problems of genet ics  and reproduction. I n  our i n s t i t u t e  
j o in t ly  with t h e  Moscow S t a t e  University and t h e  I n s t i t u t e  of  Developmental 
Biology of t h e  USSR Academy of Sciences s tud ie s  are being conducted f o r  t h e  
purpose of determining t h e  effect o f  weightlessness on embryogenesis and morpho- 
genesis ,  The experiments, i n  pazt iculas  on t h e  b i o s a t e l l i t e  'Xosmos-782',' have 
shown t h a t  weightlessness does not prevent i n sec t s  (Drosophi1a)from having normal 
progeny, while i n  more complex organisms--fish, frogs--in a number of cases 
d isorders ,  deviat ions from t h e  norm were detected.  
t h e  force  of e a r t h ' s  g rav i ty  at t h e  very first stages of embryonic l i f e  fo r  
normal development, and t he re fo re ,  t h i s  fo rce  should be created a r t i f i c i a l l y .  
This  ind ica tes  t h a t  they need 
And s o  t h e  problems of long space f l i g h t s  are t h e  most important i n  our 
current  work. Here t h e  question is  lawful: how long can man s t a y  i n  space? It 
is cur ren t ly  impossible t o  answer exactly. 
of processes occur which have not y e t  been successful ly  control led,  They have 
not been s tudied t o  t h e  end, man has not ye t  flown more than three months, and 
we do not know how these processes w i l l  occur during longer periods of f l i g h t ,  
An object ive experimental ve r i f i ca t ion  is necessary, and t h e  quest ion of t h e  
p o s s i b i l i t y ,  say of a t h r e e - y e a  f l i g h t  of man i n  space must be answered on an 
o r b i t  around t h e  ear th .  
- d i t i o n  w i l l  be successful.  
I n  t h e  organism during f l i g h t  a number 
Only then w i l l  w e  have a guarantee t h a t  such an expe- 
,/ 
B1u-t. I k l i e v e  t h a t  man w i l l  ne% m e t  i f i v imib le  ebstacles SI", t h i s  pah. Such 
For t h e  space a conclusion can be made on t h e  bas i s  already of today's knowledge. 
era of mankind has only begun, it is only 2O-years-old, and descr ip t ive ly  speaking, 
w e  now itre only making ready f o r  t h a t  d i s t a n t  journey which faces mankind i n  space, 
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